Walker, J., and de la Mare, Gwynneth (1971). Brit. J. industr. Med., 28, 36-44. Absence from work in relation to length and distribution of shift hours. A long period on night shift or even permanent night work has sometimes been suggested for those on continuous shift work to allow circadian rhythms to adapt. As the weekly hours of work have been reduced there is some evidence that a permanent night shift is practical, and about 12% of all shift workers are on this type of work. However, the case for permanent night shift must be established on grounds of both effectiveness and acceptability.
Such a comparison is of practical relevance as about 12% of all shift workers are on normal night shift (Ministry of Labour, 1965) . It is also of theoretical interest as physiologists have sometimes argued (Kleitman, 1952 (Kleitman, , 1963 ) that a long period on night shift or permanent night work is to be recommended to allow circadian rhythms to adapt. Experimental evidence shows that the rhythms do adapt to changed time routines when favourable conditions exist (Mills, 1966) , and in the working situation Utterback and Ludwig (1949) have shown that a submarine crew who worked a system of three fixed 8-hour shifts synchronized their temperature rhythms with the different time schedules. However, in the industrial situation where night workers often retain some daytime habits such as meal times and take a periodic two-day rest break, complete adaptation is less likely to occur. Teleky (1943) , reviewing earlier research, suggested that with heavy physical work adaptation might occur, but on light or sedentary work complete adaptation is less usual, while recent research (van Loon, 1963; Colquhoun, Blake, and Edwards, 1968b) suggests that after a period on nights the amplitude of the temperature rhythm is less but inversion is not complete. The body is considered to be under some stress until adaptation occurs. In the laboratory it has been shown that performance is linked positively to body temperature (Kleitman and Jackson, 1950; Colquhoun, Blake, and Edwards, 1968a) , and at work telephonists took longer to answer calls (Browne, 1949) , and gas plant operators made more errors in the early morning (Bjerner, Holm, and Swensson, 1955) . However, in general, output is similar on the day shift and the night shift on rotating shifts (Ministry of Munitions, 1917; Wyatt and Marriott, 1953) , although in the earlier study continuous night work was associated with low output. If there is a case for permanent night shift it has to be established on the grounds of effectiveness and acceptability.
The relationship between hours worked and absence has been re-opened by Buzzard and Liddell (1963) , who consider that it is necessary to examine total attendance as well as absence from work, and reference is made to the many early studies which demonstrated that increased attendance led to a higher level of absence (Medical Research Council, 1942 ). This has not been confirmed recently with respect to sickness absence in relation to overtime (Lokander, 1962; Taylor, 1968a) . The present paper examines the relationship between absence from work and attendance including voluntary overtime.
The study was carried out on groups of men in two quite different sections of a large national organization situated in the London metropolitan area. In the first group (A) operatives were involved in sending and receiving messages and the type of work was the same during the day as during the night, although the work load was less by night. In the second group (B) operatives were concerned with the sorting and delivery of messages; the day shift did twice as much of the more arduous delivery and less sorting. For a third group (C) absence records were collected in a large, heavy engineering works in the west of Scotland. The factory was modern and included all the machining operations common to heavy engineering and an assembly line. Work on the night shift was the same as on the day shift except that not all departments operated at night.
Shift systems
In groups A and B the men were allowed to choose whether they worked permanent days or permanent nights, allocation to the preferred duty being by seniority as there was a waiting list for permanent nights. In both groups the day shift worked a variety of hours between 08.00 and 22.00 hours for a 44-hour week including meal breaks. The night shift in group A worked shifts on alternate nights and in group B on five or six consecutive nights.
Group C worked a 40-hour week, excluding meal breaks, in five shifts on both days and nights. Men were allowed to place themselves on a list to change jobs, and no difficulty was experienced in recruiting a permanent night shift. Group A worked a continuous system while in B and C there was a break at the week-end.
Selection of the men
The samples of day workers and night workers were selected by matching for age, within three years, and job in groups A and B where the work was the same on both shifts. For group C it was not possible to match by the same job because few men worked on any one, but the men were allocated to positions on a seven-point skill grade arrived at for payment purposes, and they were matched by age and skill grade. In A and B a minimum of three years' service in the particular job was required, and in C a one-year period of service. The only other grounds for excluding a man from the sample were that he had not worked the required period on one shift, that his length of service was too short, or Inspection suggests that the younger men have more spells of long absence than the older men but the average length per spell is less, and the younger men also have an appreciably higher incidence of short-term absence. The total absence rates are higher for the young men, but this is partly influenced by the arbitrary point at which time lost through long absences ceases to be counted -in this case three months -which has a greater effect on the rates for the older men. The results are consistent in the three working groups and follow the established pattern of absence in relation to age, except that the number of long-term absences has generally been found to increase with age (London Transport Executive, 1956 ). However, changes in the pattern of longer absences with age may be occurring as Raffle (1970) , in the same organization, finds that the number of longer absences of younger men has increased, so that an age trend is less apparent.
Shift
The absence rates of the men on day shift and night shift are shown in Table 2 . The men are matched by age and, as far as possible, job. There are no consistent differences in absence rates between those on permanent day shift and permanent night shift in the three work groups.
However, in groups A and B there appears to be more long-term absence and more time lost on the The second problem was that the only measure related to attendance in groups A and B which it was practical to record was the overtime earnings, but their relationship to overtime hours is not direct because overtime rates vary on different days of the week and according to the amount of overtime worked. For both groups the actual hours worked were recorded from the daily work sheets for small samples of the men; the actual hours worked in a full week were calculated and the men were ranked in order of attendance. The average overtime earnings in a full working week were also calculated for these small samples of men and they were arranged in rank order. The rank correlation (tau) for day shift and night shift separately ranged from +089 to +0 97 in the different groups. In view of these very high correlations between hours worked and overtime earnings it was possible to group the men into high, medium, and low overtime groups from the average overtime earnings in a full week, with confidence. Table 5 shows, for one year of the survey, the number of men in the three overtime groups and the mean weekly hours worked in a full week. The hours are total attendance figures, inclusive of meal breaks, which are actual hours for group C but estimated for groups A and B. The Table shows Buck and Shimmin (1959) and Nuttall (1967) have shown that, at the status level considered here, income tax code number is a good indicator of marital state and number of children. Accordingly, the samples were divided into five income tax code groups which, on the basis of tax allowances, would correspond to single men, married, married with one child, married with two children, and married with three or more children. Even when a man is allocated to the wrong group for reasons such as an allowance for the interest on a house mortgage it is still possible to think of income tax code numbers as a measure of domestic financial responsibility. Table 8 shows the numbers of men on the day shift and night shift in the different family responsibility groups for all three undertakings combined. The null hypothesis of equal frequencies in the two groups can easily be rejected (X2 = 42-47, D.F. = 4, P < 0001), and inspection shows that there are fewer single men and married men with no children on the night shift than on the day shift, but a greater number of men with four or more dependants on the night shift. Table 9 shows the numbers of men on high, medium, and low overtime in the different family responsibility groups for all three undertakings com- bined. Similarly, the null hypothesis of equal frequencies in the three groups can be rejected (X2 = 56X87, D.F. = 8, P <0001), and inspection shows that there are fewer single men in the high and medium overtime groups and relatively few men with two or more children in the low overtime group. The distributions of the high and medium overtime groups are very similar. The conclusions in both Tables were verified by examining the income tax code numbers of the men in each undertaking separately and for the men under 40 and those of 40 years of age and more. In general, the trends were consistent and application of the x2 test showed significance. It seemed that increased domestic responsibilities were associated with more overtime working and a tendency to work on the night shift. Single status was associated with an avoidance of high overtime and night shift, and married men with no children also tended to avoid the night shift.
The second variable examined which might have been associated with shift work was length of service. In two of the undertakings, working on permanent nights was by choice and, as there were waiting lists for the night shift, allocation was by seniority. It might be expected that the length of service of night shift workers would be longer. However, analysis showed that there was no difference in the length of service of men on the two shifts, although it must be noted that the analysis was completed not on the populations but on the samples which were matched for age and accordingly to some extent for length of service.
Finally, attempts were made to assess the work load on the day shift and night shift. In group A it was possible to obtain the units of work handled per man-hour during the day and at night for four sections of the work, and the production figures are shown in Table 10 . Discussion The study showed that when the absence rates of permanent day workers and permanent night workers were compared, the long-term absence was higher on the night shift in two groups, but in a third group, an engineering works, there was no difference in absence on the two shifts. There was no difference in short-term absence between shifts. It is interesting to compare these results with studies of absence among rotating shift workers who have been shown to have lower absence rates than comparable day workers. Aanonsen (1964) , in a longitudinal study and in a cross-sectional study, recorded the sickness absence of men who had transferred from shift work to day work, and their sickness absence rates tended to resemble the day workers' rates and were higher than those of the men on shift work. This suggested that selection led to the low sickness absence among the shift workers. Taylor (1967) found that shift workers had higher job satisfaction, liked shift work, and worked in small groups, so that personal involvement in the work and social factors may account for low absence among rotating shift workers, in addition to selection.
In the present study, as there was no consistent difference between the shifts, it cannot be argued that permanent night work was necessarily associated with more absence. In the two undertakings where long-term absence was higher on the night shift there was a higher prevalence of all the major types of illness, and it seems unlikely that permanent night work could have caused this. If the increase had been confined to certain illnesses such as gastrointestinal or nervous disorders, which have previously been associated with shift work (Menzel, 1962) , then the causal link between night work and absence would have been probable, but this was not the case. A previous paper (de la Mare and Walker, 1968) reported the results of interviews with a small sample of men in group A, and it was shown that permanent night workers were highly satisfied, had chosen night work, and appreciated the less stressful atmosphere on the night shift. Poor morale was not associated with the high long-term absence in this group.
The high absence on the night shift occurred in the two undertakings with a lighter work load during the night than by day, whereas absence was similar on the two shifts in the undertakings where the work load by day and at night was the same. It is possible that a number of men liable to frequent longer absence had chosen to work on the night shift where the pace of work was less arduous and the atmosphere less rushed than by day, whereas when there was no difference in the work load on the two shifts the advantage to these men in choosing to work nights was absent. It is possible, therefore, that selfselection was the reason for high absence in two work groups on the night shift, and that permanent night work of itself is not associated with high absence. If this explanation is correct then the present results do not conflict with the suggestion that a long period on nights may be desirable. The need in this field is for longitudinal studies following through a cohort of men for a number of years, although this paper suggests that a longitudinal study in one organization could not necessarily be generalized to others.
The most interesting result of the study is the lack of a relationship between absence from work and overtime. As the working of overtime was voluntary, it was possible for an individual to adjust his hours of work, to some extent, to suit his financial needs and his capacity for work, and the results might have been different if the overtime working had been compulsory. With a general increase in hours of work or compulsory overtime an increase in the level of absence might be expected, and previous research (Medical Research Council, 1942) has demonstrated that this is so. However, Lokander (1962) found no systematic relation between overtime and sickness absence, and Buzzard and Liddell (1963) have shown results similar to our own in that coal miners who worked high overtime and many Saturday shifts tended to have least absence during the normal working week. Management commonly believes that high overtime is associated with high absence, particularly short-term absence, and many of the managers of the three working groups alleged that high overtime and high absence were linked, but there was no evidence of this at all. It might be argued that this lack of association was due to the success of the disciplinary methods used to reduce high casual absence. However, it seems more probable that the number of overtime hours were within the tolerance limits of those who had chosen to work them.
The lack of association between absence and overtime working suggests that a reappraisal of the value of voluntary overtime may be overdue. More research is required, but the assumption that all overtime need necessarily be undesirable (Whybrew, 1968) requires a detailed examination. The present levels of overtime may be within the capacity of the operative on most types of work.
An interesting side-light on the working of over-time and night work was their association with the domestic financial responsibilities of shift workers. Shepherd and Walker (1958) , Buck and Shimmin (1959) , and Shimmin and de la Mare (1964) 
